Cellular mechanisms in regulating mammary cell turnover during lactation and dry period in dairy cows.
The mechanisms involved in regulating mammary cell turnover during the pregnancy-lactation cycle in dairy cows are unclear. The objective of present experiment was to describe expression of genes encoding proteins known to be involved in pathways regulating mammary cell proliferation, apoptosis, differentiation, cell survival, and tissue remodeling. Mammary gland biopsies were taken 7 times during the pregnancy-lactation cycle of 10 dairy cows, and samples were analyzed by immunohistochemistry and real-time PCR. Cell proliferation was greatest during the dry period and apoptosis was high in early dry period and early lactation. Based on Fas (tumor necrosis factor receptor superfamily member 6), Fas ligand, and caspase-3, caspase-8, and caspase-9 gene expression, no indication was found of a stage-dependent shift between the extrinsic and intrinsic pathways leading to apoptosis. Gene expression of microsomal glutathione S-transferase (mGST) did not vary significantly, whereas B-cell leukemia/lymphoma 2 (Bcl-2) and BCL2-associated X protein (Bax) gene expression was greatest during the dry period and early lactation and coincided with high cell turnover. Gene expression of early response genes c-Fos, c-Jun, and c-Myc correlated to neither rate of cell proliferation nor plasma concentration of insulin-like growth factor (IGF)-I and insulin. Gene expression of nuclear factor of kappa light chain gene enhancer in B-cells (NFkappaB) and NFkappaB inhibitor alpha was greatest in the periparturient period, and NFkappaB gene expression coincided with an anticipated need for cell survival factors. Expression of transforming growth factor beta (TGF-beta) receptor 1 and 2 mRNA was greatest in early lactation, whereas TGF-beta1 did not vary significant during the pregnancy-lactation cycle. Even though our results on the TGF-beta system did not comply with other studies, the gene expression pattern of the TGF-beta receptors indicates a role in regulating apoptosis in early lactation. Signal transducer and activator of transcription 5 (STAT5) gene expression was high in the periparturient period, which suggests a role for STAT5 in regulation of mammary cell proliferation and differentiation in dairy cows. Expression of tissue-plasminogen activator, plasminogen activator inhibitor-1, and IGF binding protein 5 genes was greatest in early lactation, suggesting a role for IGF binding protein 5 in coordinating regulation of apoptosis and tissue remodeling.